ABSTRACT
Introduction
The liver plays a central role in many physiologic processes such as: albumin production and many other plasmatic proteins; seric glucose synthesis; plasmatic lipoprotein synthesis; elimination of toxic substances and inactivation of many medicaments; formation of the gall; stock of vitamins and iron; formation of coagulation factors 1 . The hepatic dysfunction caused by conventional drugs represents between 2 and 5% of the cases of jaundice of hospitalized patients, 10% of acute hepatitis in the adult and more than 40% in the people over 50 years of age. It represents around 25% of the causes of fulminate hepatic failure in the adult [2] [3] [4] [5] . Other drugs that may cause hepatic damage are the phytotherapics 6 . These medicinal plants are a therapeutic alternative which has been used by mankind for many years and it is being used more and more by the patients. However, these drugs need further study so that they can be used with more security 6 . Among these phytotherapics is the Equisetum arvense L., "Cavalinha", a plant originated from Europe which was been widely used by the general population as a diuretic agent and it is indicated in many pathologies, such as fracture recalcification processes, maintenance of the arterial resilience, decrease of the plasmatic cholesterol LDL levels, a helper in the treatment of high blood pressure, edemas and diets to lose weight 7 . Nevertheless, there is no knowledge of its action mechanism and its possible side effects and there are divergences in the medical literature regarding its possible hepatotoxicity [7] [8] [9] . In this context, the present study aimed to evaluate the chronic effect of oral administration of graded doses of Equisetum arvense (L) on hepatic enzymes seric activities and hepatic histology in rats.
Methods
The study was approved for Ethics Committee of Itajubá School of Medicine and followed the recommendations of COBEA (Brazilian Animal Experimentation Committee) and according to the rules of Federal Law number 6638 and of the CIOMS (Council for International Organization of Medical Science).
Fifty adults male Wistar rats weighing between 220 to 300g were housed in a controlled environment in our animal facility. Animals were randomized into the following groups: rats receiving distilled water (control group, n=10), and animals receiving graded doses of Equisetum arvense (L): 30 mg/Kg (group 1, n=10), 50 mg/Kg (group 2, n=10), and 100 mg/Kg (group 3, n=10).
The rats were placed in individual plastic cages. After the adaptative period of three days, the following treatments were daily administrated by gavage during two weeks: distilled water (control), graded doses of Equisetum arvense (L). At the end of the experiment (day 14), animals were anesthetized (ketamin 50mg/ Kg plus xylazin 25 mg/ Kg, I.P) and blood samples were collected by heart puncture to determine hepatic enzymes seric activities. Blood samples were centrifuged at 2500 rpm for 10 minutes and the serum was stored at -4 o C. Hepatic tissue fragments were also obtained for histological analysis.
Plant material
Equisetum arvense (L) extract was provided by BIONATUS laboratory. The material was shade-dried and powdered.
Extraction
The dried powdered plant material 480 mg was diluted with 10 ml of distilled water achieving a final concentration of 48 mg/ml. The solution was kept under refrigeration and renewed at each 2 days. Phytochemical studies show that Equisetum arvense L. extract possesss phenolic and flavonoids compounds 8, 9 .
Biochemical parameters
To determine the seric activities of Aspartate Amino Transferase (AST) and Alanine Amino Transferase (ALT), it was used the colorimetric method, Reitman-Frankel. For the seric activity determination of Gamma Glutamil Transferase ( --GT), it was used the kinetic-colorimetric method, and for the dosage of the Alkaline Phosphatase (ALP) it was used the photo colorimetric method, Modified Roy (LabTest, Minas Gerais, Brazil).
Histological analysis
Five-micrometer sections of formalin-fixed and paraffin-embedded liver slices were processed routinely with hematoxylin-eosin A single pathologist, blinded to experimental protocol, analyzed all livers fragments using light microscopy.
Statistical analysis
Gaussian distribution of variables was evaluated by the Shapiro normality test. Results were reported as mean ± standard error of mean (SEM) or median when appropriate. Student t test was used for the comparison of means between groups. Kruskal-Wallis, followed by the Dunn test, were used to compare non-parametric data. The level of significance was set at p<0.05 and the Software Statistica was used for the statistical analyses 10 .
Results
Concerning acute toxicity, there was no mortality in any of the above-mentioned doses at the end of the 14 days of observation. The treatment with graded doses of Equisetum arvense (L), did not change serum activities of hepatic enzymes in comparison to control group (Table 1) . In addition, the administration of 30, 50 and 100 mg/Kg of Equisetum arvense L. or destilled water (control group) 
TABLE1 -Effects of treatment with Control or graded doses of

Group
Anatomopathologic Findings Animals
Control
Preserved centrolobular structure 4
Centrolobular steatosis 6
Preserved centrolobular structure 6
Equisetum arvense L. produced only benign changes in the hepatic morphology (Table 2 and Figures 1, 2 and 3) . 
30mg/Kg
Discussion
Among the medicinal plants, some are responsible for causing hepatic morphologic changes which is the case of Croton cajucara benth, knowned by the people as "Sacaca", which can cause severe cholestatic acute hepatitis. Another known case is the Heliotropium senecio, which can cause fulminate acute hepatitis when used in high doses 11, 12 . In this context, our results shown that the treatment with Equisetum arvense L. in graded doses (30,50 and 100 mg/Kg) for 14 days did not produce important changes in the morphology and hepatic function in rats. The little hepatic morphology changes found in the Equisetum arvense L. groups are considered benign form and should not be attributed to use of the extract of Equisetum arvense L.
For the other hand, the control group were not submitted to any treatment. This way, the anatomopathologic results found in the hepatic tissue of these animals are probably due to the inherent conditions of their metabolisms.
Recent studies indicates that Equisetum arvense L. presents hepatoprotec tive effect in rats and its effects can be attributed to the flavonoids and phenolic compounds 8, 9 . For the other hand, Semprini et al. 7 showed that the oral administration of Equisetum arvense L. in Wistar rats for seven days produced important changes in the hepatic structure such as decrease in the number of hepatocytes, increase in the cytoplasmic volume and production of the nuclear volume of the hepatic cells and coagulative necrosis in central areas 7 . Thus, the hepatic effects produced by Equisetum arvense L. in rats seems be related to the dosage, being that our study which were used small doses of Equisetum arvense L. was not observed acute hepatoxicity of Equisetum arvense L. extract in rats. However, Semprini et al. 7 , shown that high doses of Equisetum arvense L. produced importants hepatic damages in rats. In contrast, Oh et al. 8 observed that regular doses of Equisetum arvense L. produced hepatoprotective effect 7, 8 .
Conclusion
The data indicates that oral treatment with graded doses of Equisentum arvense L. was not able to produce significants hepatic changes when compared to the control group. Further studies are necessary to evaluate the chronic hepatotoxicity of Equisentum arvense L. in rats.
